Differential responses of stress proteins, antioxidant enzymes, and photosynthetic efficiency to physiological stresses in the Florida red tide dinoflagellate, Karenia brevis.
This study identifies stress proteins and antioxidant enzymes that may play a role in the survival strategies of the Florida red tide dinoflagellate, Karenia brevis. Heat shock protein 60 (Hsp 60), mitochondrial small heat shock protein (mitosHsp), chloroplastic small heat shock protein (chlsHsp), Mn superoxide dismutase (SOD), and Fe SOD were first identified by Western blotting. The induction of these proteins in laboratory cultures in response to elevated temperatures, hydrogen peroxide, lead, or elevated light intensities was next assessed. In parallel, F(V)/F(M), a measurement of photosynthetic efficiency and common proxy of cellular stress, was determined. Hsp 60, Fe SOD, and Mn SOD were induced following exposure to elevated temperatures, hydrogen peroxide, or lead. MitosHsp responded only to heat, whereas chlsHsp responded only to H(2)O(2)-induced stress. The expression of stress proteins and antioxidant enzymes appears to be a more sensitive indicator of heat or chemically induced stresses than F(V)/F(M). However, F(V)/F(M) decreased significantly in response to elevated light intensities that did not induce the expression of stress proteins. These results identify for the first time stress proteins and antioxidant enzymes in K. brevis, provide evidence for differential sensitivity of cellular organelles to various sources of stress, and confirm the presence of conserved stress responses observed across phyla in a dinoflagellate.